Documentation of the reversibility of posthypnotic amnesia has been hampered by the correlation of hypnotizability with the initial level of response to amnesia suggestions. In a sample of 691 subjects, groups differing in hypnotic susceptibility could be matched for initial amnesia recall, thereby eliminating the ceiling effect. At virtually every point along the distribution of initial amnesia response, hypnotizable subjects were significantly better able than insusceptible subjects to recapture the previously blocked memories after the amnesia suggestion was lifted. Conversely, those subjects who showed reversibility of amnesia were more responsive overall to hypnosis than those who did not. Reversibility is of value in distinguishing between amnesia and pseudoamnesia and between partial amnesia and nonamnesia. Furthermore, reversibility helps define posthypnotic amnesia as a process involving the disruption of retrieval processes in memory.
ing the critical material is the reversibility of the amnesia. On presentation of a prearranged cue, the critical memories flood back into awareness, and the hitherto amnesic subject is then able to remember the experiences of hypnosis vividly and clearly. The ease with which this disruption in memory can be induced and lifted in hypnotizable subjects marks posthypnotic amnesia as one of the most striking phenomena of hypnosis.
Despite wide agreement that reversibility is an important aspect of posthypnotic amnesia (e.g., Cooper, 1972; Hilgard, 1965 Hilgard, , 1966 Orne, 1966) , the recovery of memory after amnesia has not been widely studied. Reversibility is not scored as part of the amnesia item on the standardized hypnotic procedures developed for laboratory use, and with few exceptions it has not been used in other research as part of an objective criterion of posthypnotic amnesia. This lack of emphasis is unfortunate because, as Orne (1966) has suggested, reversibility may be an essential property of posthypnotic amnesia.
For example, a wide variety of factors unrelated to amnesia may also affect a subject's expressed memory for hypnotic experiences. Studies by Cooper (1972) have indicated that the average subject may fail to report as many as 40% of the critical items even in the absence of a previous amnesia suggestion. We presume that this apparent forgetfulness results from the subject's inadvertent neglect 564 of some material while making his report. Moreover, studies of such special populations as children (Cooper, 1972) and schizophrenics (Lavoie, Sabourin, & Langlois, 1973) indicate that some subjects may show a low level of posthypnotic memory because of a lack of effort in the recall task or because of a failure to attend to and process the material in the first place. These potentially confounding factors can be distinguished from suggested amnesia in that they appear to result in a more permanent (i.e., nonreversible) failure of memory.
Despite its apparent significance, the study of reversibility has been hampered by a thorny statistical problem. The amount of material recalled by subjects during posthypnotic amnesia imposes a ceiling on the amount of additional new material that can be recaptured after the amnesia has been lifted. Thus, inspection of a subject sample of any adequate size that has been administered one of the standardized hypnosis procedures clearly shows that during the time the amnesia suggestion is in effect, hypnotizable subjects recall significantly fewer items than do insusceptible subjects. When amnesia is lifted, the hypnotizable subject will then recall significantly more new material, so that by the conclusion of the memory testing the hypnotizable and insusceptible groups will recall essentially the same amount of material (Nace, Orne, & Hammer, 1974) . The correlation between initial recall during amnesia testing and hypnotic susceptibility level, however, makes it possible to attribute the greater postamnesia recall of the hypnotizable subjects simply to the relatively greater pool of previously unretrieved items left available for subsequent recall rather than to any specific effects of the reversibility cue as such. Because of the limiting ceiling effect imposed on the memory data, it is necessary to demonstrate reversibility in a way that is independent of the subjects' initial levels of posthypnotic amnesia. Nace et al. (1974) recognized this problem and attempted to measure reversibility in terms of the ratio of items that were actually recovered following the cue to the total number of items potentially still available for recall after the first test. Within the limits imposed by their relatively small sample (60 subjects), Nace et al. (1974) succeeded in showing that highly hypnotizable subjects apparently recovered a significantly greater proportion of their previously unrecalled memories than did insusceptible subjects. The present study used a larger sample and adopted an alternative method of evaluating reversibility to explore in greater detail the relations among hypnotic susceptibility, initial amnesia, and subsequent reversibility.
In brief, the strategy involved taking advantage of the lack of a perfect correlation between hypnotic susceptibility and posthypnotic amnesia. For example, a correlation of r b = .39 (p < .01) was obtained during the standardization of the Harvard Group Scale of Hypnotic Susceptibility, Form A (HGSHS:A; Shor & Orne, 1962 , 1963 . Although in general hypnotizable subjects recall less than do insusceptibles during amnesia, some insusceptible subjects actually recall relatively few of the trance events, whereas some hypnotizable subjects are able to give a fairly full account of their experiences while hypnotized. In a sufficiently large sample, then, groups of hypnotizable and insusceptible subjects can be matched for level of recall during initial amnesia testing, thereby eliminating the problem of the ceiling effect. When amnesia is reversed, hypnotizable subjects should recover more new items than the insusceptible subjects with whom they have been matched. It should also be possible to show that the use of reversibility as an additional criterion for posthypnotic amnesia enhances the relation between amnesia and overall hypnotic responsiveness.
METHOD Subjects
The HGSHS:A (Shor & Orne, 1962) was administered to 691 male and female college student volunteers. The subjects were run in groups ranging in size from 4 to 30 participants. On the basis of their scores on the HGSHSrA, the subjects were classified as low (0-4), medium (S-7), or high (8-12) in susceptibility to hypnosis.
Procedure
The HGSHS:A is a work sample containing an induction of hypnosis, accompanied by a series of 12 representative hypnotic suggestions. The last of the items on the scale is the suggestion of temporary amnesia for the events of the hypnosis session. The suggestion is administered just before hypnosis is terminated by a 20-1 count and reads as follows:
When I get to "one" you will be fully alert, in your normal state of wakefulness. You probably will have the impression that you have slept because you will have difficulty in remembering all the things I have told you and all the things you did or felt. In fact, you will find it to be so much of an effort to recall any of these things that you will have no wish to do so. It will be much easier simply to forget everything until I tell you that you can remember. You will remember nothing of what has happened until I say to you: "Now you can remember everything!" You will not remember anything until then. (Shor & Orne, 1962, p. 11) After hypnosis is terminated the subject is given 3 minutes to recount his hypnotic experience by writing his memory report in a specially provided response booklet. Then the experimenter continues:
All right, now listen carefully to my words. Now you can remember everything. Please . . . write down a list of anything else that you remember now that you did not remember previously. (Shor & Orne, 1962, p. 11) This time, the subject is given 2 minutes to complete his written memory report.
The first test, which took place immediately after the termination of hypnosis, was the amnesia condition. Those subjects who recalled three or fewer of the nine critical items were given passing scores on the amnesia item of the HGSHS^1 by the standardized criterion. The second test, which asked for the additional material remembered since the administration of the cancellation cue, was the reversibility condition.
RESULTS
The mean HGSHS:A scale score for the group of 691 subjects was 7.31, with a standard deviation of 2.70. A total of 31% of the subjects passed the standardized criterion for posthypnotic amnesia. The amnesia item showed a correlation of r b -.35 with the total scale score, which was corrected to 11 items by eliminating the amnesia item itself. These parameters are representative of similar volunteer samples (Shor & Orne, 1962) . The distribution of posthypnotic amnesia recall was plotted separately for the groups of high-, medium-, and low-hypnotic susceptibility. As expected, there was substantial overlap observed in the three distributions, which per- FIGURE 1. Recovery of memory after reversibility cue as a function of hypnotic susceptibility (high, medium, or low) and level of initial amnesia. (Those subjects recalling three or fewer items on the first test passed the standardized criterion for posthypnotic amnesia.) mitted the isolation of groups of subjects who were matched for recall during the amnesia test but who differed in hypnotic susceptibility.
Reversibility oj Posthypnotic Amnesia
The matching procedure and the results of the relevant comparisons are illustrated in Figure 1 , which shows the mean number of new items recalled during reversibility for the groups of high-, medium-, and lowhypnotizable subjects who were matched for initial level of recall during amnesia. Each of the 18 subgroups so formed contained at least 30 subjects, except for insusceptible subjects initially recalling 0 or 1-3 items (n = 14 and IS, respectively), and hypnotizable subjects recalling 7-9 items (« = 8).
It is clear from Figure 1 that hypnotizable subjects recall more new items during reversi-bility than do insusceptible subjects, even though these groups are matched for initial amount of recall during the amnesia condition. Further, an overall analysis of variance yielded a significant interaction, .F(10, 673) = 2.56, p < .Ol, 2 indicating that the difference in reversibility varied jointly with both the extent of initial recall during suggested amnesia and the level of hypnotic susceptibility.
Individual analyses of variance of the data portrayed in Figure 1 indicated a significant effect of hypnotic susceptibility on reversibility (all ps < .01) at five of the six levels of initial amnesia recall (see Table 1 ). Corresponding t tests at each of these five levels showed that even though the level of recall was the same on initial amnesia testing, the highly hypnotizable subjects recovered significantly more new items during reversibility than did the insusceptible subjects (all ps < .02); the reversibility recall of the medium-susceptible subjects fell in the middle and in most cases differed significantly from that of both the hypnotizable and insusceptible groups. Only when the subjects initially recalled at least seven of the nine possible items were there no differences between the high-, medium-, and low-hypnotizable groups. These subjects had virtually complete recall on the first test, and the ceiling effect of the limited item pool may have effectively prevented these subjects from showing any reversibility. 
Relation oj Reversibility to Overall Hypnotic Responsiveness
If reversibility is an integral component of posthypnotic amnesia and not merely redundant, subjects who recover more new memories after amnesia has been lifted should be more responsive to other suggestions administered during hypnosis than would those who do not show reversibility. Up to now the empirical status of this prediction has been unclear, since the confounding of reversibility with the initial level of recall has made the usual correlational techniques inappropriate as a means of answering the question. However, the same logic that was used to evaluate reversibility itself can also be used to evaluate the contribution of reversibility to the prediction of hypnotic responsiveness.
The pattern of reversibility observed in Figure \ suggests that during the reversibility test even insusceptible subjects might be expected to recall an additional item simply as a result of reminiscence factors inherent in any second test of memory. Accordingly, a criterion of reversibility was adopted that required subjects to recover at least two additional items during the reversibility test. Subjects recalling two or more new items were considered to have met the criterion for successful reversibility. The criterion for reversibility was passed by 35% of the subjects, and 19% passed both the amnesia and reversibility criteria. The correlation between initial amnesia and subsequent reversibility, both scored on a pass-fail basis, was r t = -64 (p< .001).
Groups of subjects were classified according to the reversibility criterion (pass or fail) and, as before, matched in terms of their initial level of amnesia recall. Table 2 shows the mean score for each of these groups on the remaining 11 items of the HGSHS:A (the amnesia item itself was excluded from consideration). Each group contained at least 25 subjects, except for the group of 3 subjects who recalled 7-9 items during amnesia and who recovered at least two additional items after amnesia. At each level of initial amne- sia recall from 0 to S items, those subjects who met the criterion for reversibility scored significantly higher (all ^s < .005) on the HGSHS:A than did those who did not show reversibility; for those recalling 6 items during the initial amnesia test, a similar but nonsignificant trend (p < .15) was noted.
DISCUSSION
Hypnotizable subjects showed an inability to recall the events and experiences of hypnosis following suggestions for posthypnotic amnesia compared to the relative ease of recall in insusceptible subjects. These subjects were also better able to recapture the previously blocked memories after the amnesia suggestion had been lifted. This significant difference in reversibility cannot be accounted for merely by the initial difference in memory observed in the amnesia test between these groups, since it occurs at virtually every point along the distribution of posthypnotic recall. Reversibility is clearly related to hypnotic depth: Hypnotizable subjects are more likely to show reversibility, and subjects who show reversibility are more responsive to hypnosis in general.
Partial Amnesia and Pseudoamnesia
Beyond documenting the phenomenon of reversibility after posthypnotic amnesia, this research provides a basis for refining the definition of amnesia. As noted earlier, various nonamnesic processes appear to be contaminated with suggested amnesia, with the result that the subject's pass-fail score on the amnesia item of the standardized scales may not accurately represent his actual experience of amnesia. Two examples will illustrate this point.
First, it will be noted in Figure 1 that for subjects who are moderate or high in hypnotizability, the amount of material recovered is an inverse function of the amount recalled initially; this is to be expected on the basis of the ceiling effect described earlier. However, for insusceptible subjects, the amount recovered remains approximately the same, regardless of the initial level of recall. In other words, after allowing for simple reminiscence effects, insusceptible subjects who appear to show posthypnotic amnesia on initial testing do not show any substantial recovery of additional memories after posthypnotic amnesia. This suggests that the initial recall deficit observed in the insusceptible subjects does not reflect posthypnotic amnesia at all but rather may be attributable to some other process-perhaps to a high degree of ordinary forgetfulness or a lack of motivation to retrieve and/or report the information. This behavior on the part of some subjects might be referred to as a pseudoamnesia.
Moreover, significant differences in reversibility were obtained even between those hypnotizable and insusceptible subjects who nonetheless failed the conventional scoring criterion for initial amnesia. Thus it appears that some deeply hypnotizable subjects, though able to recall some of the critical material despite the suggestion for amnesia, nevertheless find the process of remembering relatively difficult, inefficient, and unproductive. That this initial difficulty in remembering is relieved when the reversibility cue is given to cancel the amnesia suggests that these subjects may experience a partial posthypnotic amnesia. The notion that amnesia is not an all-or-none process has already received support from studies of the paralinguistic aspects of memory during amnesia (Evans, Kihlstrom, & Orne, 1973; Kihlstrom, 1975) and the organization of recall during posthypnotic amnesia Kihislrom, 197S) . Partial amnesia is important because it seems to permit observation of the process of being influenced by the amnesia suggestion-a view that is obscured in the more dramatic total amnesia observed in the most deeply hypnotized subjects.
Although the present data support the value of reversibility in distinguishing between amnesia and pseudoamnesia and between partial amnesia and nonamnesia, it is not yet clear how reversibility is to be used as an item in refining the current hypnotizability scales. Various means of scoring the amnesia and reversibility tests of the HGSHS:A are currently being evaluated (e.g., Nace et al., 1974) in the hopes of developing an objective scoring procedure that will more adequately reflect the subject's actual experience of remembering during and after posthypnotic amnesia.
Significance of Reversibility
The phenomenon of reversibility, as has been noted by others (Hull, 1933; Orne, 1966) , indicates that posthypnotic amnesia is distinct from a simple failure to acquire or store the critical material. Rather, posthypnotic amnesia appears to involve the disruption of the retrieval functions of memory, preventing the active recall of material that is actually present in storage. Of course, future research must still define more precisely the processes by which amnesia occurs. Recent research in normal memory (e.g., Anderson & Bower, 1972; Kintch, 1970; Tulving & Thomson, 1973) suggests that the disruption in memory retrieval observed during posthypnotic amnesia might result from the hypnotized subject's inability to use various organizational cues and strategies that are required to gain access to available memories. In fact, there is now considerable evidence that at least one of these organizational cues-the temporal sequence of the events during hypnosis-is adversely affected during amnesia Kihlstrom, 1975) . The relative absence of such cues and strategies may render the process of recall relatively difficult, inefficient, and unproductive during posthypnotic amnesia. If posthypnotic amnesia is seen as a disruption of retrieval, a paramount problem for study is the role of the reversibility cue in restoring access to memories that have been temporarily lost.
